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Description 

This  invention  relates  to  a  power  tong  for  re- 
leasing  tight  joints  and  to  a  bucking  unit  including 
such  a  power  tong. 

Tongs  are  used  for  connecting  and  disconnect- 
ing  threaded  members.  Generally,  they  are  used  in 
pairs,  one  tong  (known  as  a  "back-up  tong")  hold- 
ing  one  length  of  pipe  fast  and  the  other  tong 
(referred  to  herein  as  a  "power  tong")  rotating  a 
second  length  of  pipe  with  respect  to  the  first. 

The  power  tong  conventionally  comprises  a 
rotary  which  has  pipe  gripping  jaws,  is  rotatably 
mounted  in  a  housing  and  can  be  driven  in  rotation 
by  a  gear  train  powered  by  an  hydraulic  motor. 

Whilst  the  hydraulic  motor  is  usually  capable  of 
tightening  joints  to  the  required  torque  problems 
can  arise  when  trying  to  separate  adjacent  pipes, 
for  example  when  a  drill  string  is  being  withdrawn 
from  a  bore. 

According  to  the  present  invention  there  is 
provided  a  power  tong  for  releasing  tight  joints, 
which  power  tong  comprises  a  housing  and  a  ro- 
tary  rotatably  mounted  therein,  characterized  in  that 
said  power  tong  further  comprises  means  to  inhibit 
relative  rotation  between  said  rotary  and  said  hous- 
ing  and  means  to  pivot  said  housing. 

Conveniently,  said  means  to  inhibit  relative  ro- 
tation  between  said  rotary  and  said  housing  com- 
prises  a  bolt. 

If  desired,  at  least  two  bolts  may  be  provided. 
The  or  each  bolt  may  enter  the  rotary  through 

the  upper  and/or  lower  surface  thereof  and/or 
through  the  radial  extremity  thereof.  Alternatively, 
the  or  each  bolt  may  be  arranged  to  project  be- 
tween  adjacent  teeth  on  the  circumference  of  the 
rotary. 

The  or  each  bolt  may  be  arranged  to  be  ac- 
tuated  manually,  or  remotely. 

The  means  to  pivot  the  housing  may  be  as 
simple  as  a  long  bar  which  can  be  placed  in  a  slot 
in  the  housing.  However,  the  means  preferably 
comprise  a  pair  of  cylinders  connected  to  opposite 
sides  of  housing  and  actuable  by  pneumatic,  or 
preferably  hydraulic,  fluid  to  pivot  the  housing. 

Conveniently,  the  cylinders  are  double  acting 
cylinders  so  that  the  power  tong  can  untighten 
clockwise  and  anti-clockwise  threads  and  can  also 
be  used  for  applying  very  high  tightening  torques 
which  may  be  required,  for  example  for  testing 
purposes.  For  this  latter  purpose  a  load  cell  may 
be  provided  from  which  the  torque  applied  to  the 
joint  can  be  determined. 

In  a  preferred  embodiment  the  double  acting 
piston  and  cylinders  comprise  an  hydraulic  section 
and  a  mechanical  section,  and  wherein  said  hy- 
draulic  section  comprises  a  piston  connected  to  an 
end  fitting  and  disposed  in  a  cylinder  between  two 

ports  for  permitting  hydraulic  fluid  to  flow  to  and 
from  said  cylinder,  and  wherein  said  mechanical 
section  comprises  a  piston  disposed  in  said  cyl- 
inder  and  connected  to  an  opposite  end  fitting,  said 

5  mechanical  section  being  separated  from  said  hy- 
draulic  section  by  a  wall. 

Preferably,  the  power  tong  includes  cup 
springs  disposed  to  either  side  of  said  piston  in 
said  mechanical  section. 

io  The  present  invention  also  provides  a  bucking 
unit  comprising  a  back-up  tong  and  a  power  tong 
in  accordance  with  the  invention. 

For  a  better  understanding  of  the  invention 
reference  will  now  be  made,  by  way  of  example,  to 

75  the  accompanying  drawings,  in  which:- 
Figure  1  is  a  side  view  of  a  bucking  unit  in 
accordance  with  the  invention,  supported  in  a 
travelling  frame  which  is  shown  in  cross-section; 
Figure  2  is  a  top  plan  view  of  the  bucking  unit, 

20  with  part  broken  away;  and 
Figure  3  is  a  partially  sectioned  side  view  of  an 
alternative  double  acting  hydraulic  piston  and 
cylinder  assembly. 

Referring  to  the  drawings,  there  is  shown  a 
25  bucking  unit  which  is  generally  identified  by  refer- 

ence  numeral  1  . 
The  bucking  unit  1  comprises  a  back-up  tong 

2,  and  a  power  tong  3  which  is  disposed  above  the 
back-up  tong  2. 

30  The  power  tong  3  is  supported  on  three  balls, 
one  of  which  4,  is  shown  in  Figure  1.  The  ball  4 
rests  on  a  flange  5  on  the  side  of  the  back-up  tong 
2  and  is  biased  downwardly  by  a  spring  6  which 
acts  on  the  ball  4  through  a  pin  7.  The  power  tong 

35  3  can  move  upwardly  away  from  the  back-up  tong 
2  during  an  unscrewing  operation. 

The  piston  8  of  a  double  acting  hydraulic  pis- 
ton  and  cylinder  assembly  is  pivotally  mounted  on 
pin  7  whilst  the  cylinder  9  is  pivotally  mounted  on  a 

40  support  member  10  projecting  upwardly  from  the 
back-up  tong  2.  The  cylinder  9  is  also  supported 
by  an  arm  11  which  is  pivotally  mounted  to  the 
cylinder  9  at  pivot  12  and  to  support  member  10 
about  pivot  13. 

45  As  can  be  seen  from  Figure  2,  the  opposite 
side  of  the  power  tong  3  is  provided  with  a  piston 
and  cylinder  assembly  which  is  similar  to  the  ar- 
rangement  hereinbefore  described.  In  particular,  a 
piston  14  is  connected  to  a  pin  (not  shown)  asso- 

50  ciated  with  a  spring  and  ball  similar  to  spring  6  and 
ball  4.  The  piston  14  enters  the  cylinder  15  of  a 
double  acting  piston  and  cylinder  assembly  which 
is  pivotally  mounted  on  support  member  10  and 
supported  by  an  arm  16  similar  to  arm  11. 

55  It  will  be  appreciated  that  the  arrangement  dis- 
closed  allows  the  power  tong  3  to  move  along  the 
x,  y  and  z  axis.  In  normal  use  the  cylinders  9  and 
15  will  be  open  to  atmosphere  and  springs  17  and 
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18  are  preferably  provided  to  bias  the  power  tong  3 
towards  its  normal  operating  position. 

The  power  tong  3  comprises  a  housing  19 
which  houses  a  rotary  20  which  is  rotatably  moun- 
ted  in  housing  19.  The  rotary  20  is  provided  with 
jaws  21  which  can  be  moved  radially  towards  the 
centre  of  the  power  tong  3.  The  rotary  20  is  guided 
by  a  plurality  of  rollers  which  are  mounted  on  axles 
22  disposed  circumjacent  the  centre  of  the  power 
tong  3. 

The  rotary  20  is  connected  by  a  gear  train  (not 
shown)  to  an  hydraulic  motor  23. 

Two  actuators  24  and  25  are  mounted  on  the 
housing  19  and  can  be  actuated  to  thrust  bolts  26, 
27  between  the  drive  teeth  28  provided  around  the 
circumference  of  the  rotary  20. 

The  whole  backing  unit  1  is  supported  in  a 
travelling  frame  26  which  runs  on  rails  27. 

In  use,  when  it  is  desired  to  disconnect  a  joint 
the  doors  29  and  30  on  the  power  tong  3  and  the 
back-up  tong  2  respectively  are  opened.  The  trav- 
elling  frame  26  is  then  advanced  towards  the  pipe 
until  the  pipe  enters  the  power  tong  3  and  the 
back-up  tong  2.  The  doors  29  and  30  are  then 
closed  and  the  pipes  gripped  by  the  jaws  in  the 
respective  tongs  2,  3. 

Hydraulic  motor  23  is  then  actuated.  Normally 
this  will  be  sufficient  to  unscrew  the  joint.  However, 
situations  do  arise  where  the  joint  will  not  separate 
and  the  hydraulic  fluid  intended  for  the  hydraulic 
motor  23  is  returned  to  the  reservoir  via  a  safety 
valve. 

When  this  situation  arises  hydraulic  motor  23  is 
deactivated  and  actuators  24  and  25  are  activated 
to  advance  plungers  26  and  27  until  the  bolts  26, 
27  are  disposed  between  the  teeth  28. 

At  this  stage  hydraulic  fluid  is  admitted  to  the 
cylinders  9  and  15  to  push  the  piston  14  to  the  left 
as  shown  in  Figure  2  and  piston  8  to  the  right.  The 
force  tends  to  rotate  the  power  tong  3  anti-clock- 
wise.  Since  the  bolts  26  and  27  hold  the  rotary  20 
fast  with  the  housing  19  the  torque  is  applied  to  the 
rotary  20  and  thence  to  the  pipe  (not  shown)  via 
the  jaws  21.  The  cross-sectional  area  of  the  cyl- 
inders  9  and  15  is  such  that  a  substantial  torque 
can  be  applied  to  the  housing  19  to  loosen  even 
the  most  stubborn  joints. 

It  will  be  appreciated  that  the  bolts  26  and  27 
should  project  fully  into  the  space  between  the 
teeth.  This  can  be  assured  in  several  ways,  for 
example  inspection  ports  could  be  provided  in  the 
housing  19  immediately  above  the  free  ends  of  the 
bolts  26  and  27.  However,  sensors  31,  32  are 
preferably  provided  which  detect  the  position  of  the 
rotary  20  and  prevent  the  actuators  24  and  25 
being  operated  until  position  marks  on  the  rotary 
20  are  aligned  with  the  sensors  31  ,  32.  As  a  further 
precaution,  a  position  sensor  (not  shown)  is  also 

associated  with  each  bolt  26,  27  and  inhibits  ac- 
tuation  of  the  piston  and  cylinders  until  the  bolts 
26,  27  are  fully  advanced. 

Once  the  joint  is  loosened  the  bolts  26  and  27 
5  can  be  withdrawn  and  the  joint  unscrewed  using 

the  hydraulic  motor  23  rotating  rotary  20  in  the 
usual  way.  Cylinders  9  and  15  are  also  vented  to 
atmosphere  to  allow  the  power  tong  3  to  float  in  the 
horizontal  plane. 

io  Various  modifications  to  the  arrangement  dis- 
closed  are  currently  envisaged.  For  example,  the 
bolts  26  and  27  could  simply  be  lowered  through 
aligned  holes  in  the  top  and  bottom  of  the  housing 
19  and  in  the  rotary  20. 

is  Figure  3  shows  an  alternative  double  acting 
hydraulic  piston  and  cylinder  assembly.  The  as- 
sembly  comprises  a  piston  8'  which  is  mounted  in 
a  cylinder  9'.  The  cylinder  9'  is  divided  into  a 
hydraulic  section  100  and  a  mechanical  section 

20  101. 
The  hydraulic  section  100  is  provided  with 

ports  102,  103  for  the  admission  and  discharge  of 
hydraulic  fluid  whilst  the  mechanical  section  101 
comprises  cup  springs  104,  104'  disposed  to  either 

25  side  of  a  piston  105  having  a  shaft  106  fast  with  an 
end  fitting  107.  The  piston  106  has  a  short  exten- 
sion  108  which  can  engage  a  wall  109  separating 
the  hydraulic  section  100  from  the  mechanical  sec- 
tion  101. 

30  The  piston  8'  is  connected  to  a  shaft  110  which 
is  fast  with  an  end  fitting  111. 

In  use  end  fitting  111  is  pivotally  connected  to 
the  power  tong  3  whilst  the  other  end  fitting  107  is 
pivotally  connected  to  support  member  10.  A  simi- 

35  lar  double  acting  piston  and  cylinder  assembly  is 
used  on  the  opposite  side  of  the  power  tong  3. 

In  normal  operation  the  hydraulic  section  100  is 
kept  full  of  hydraulic  fluid.  However,  the  passage  of 
hydraulic  fluid  through  ports  102  and  103  is  pre- 

40  vented  so  that  the  piston  8'  is  effectively  locked 
with  respect  to  the  cylinder  9'.  However,  the  ar- 
rangement  in  the  mechanical  section  101  allows 
the  power  tong  3  to  float  in  the  horizontal  plane. 

When  it  is  desired  to  use  the  hydraulic  section 
45  100  to  turn  the  power  tong  3  hydraulic  fluid  is 

admitted  to  the  cylinder  9'  through,  for  example 
port  103  and  a  corresponding  volume  of  hydraulic 
fluid  is  exhausted  through  port  102.  Thrust  is  ap- 
plied  to  the  power  tong  3  via  end  fitting  111  and 

50  the  reaction  force  urges  the  cylinder  9'  to  the  right 
(as  viewed  in  Figure  3)  until  the  short  extension 
108  abuts  the  wall  109  whereafter  the  thrust  is 
transmitted  through  piston  106  to  end  fitting  107. 

The  situation  in  the  opposite  double  acting 
55  hydraulic  piston  and  cylinder  assembly  comple- 

ments  the  turning  action.  In  particular,  hydraulic 
fluid  is  admitted  through  port  102  and  exhausted 
through  port  103.  The  hydraulic  fluid  causes  the 

3 
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cylinder  9'  to  move  towards  end  fitting  1  1  1  until  the 
hand  112  bears  on  the  end  wall  113  of  the  cylinder 
9'  via  cup  springs  104'.  At  this  time  end  fitting  111 
moves  towards  end  fitting  107. 

The  two  double  acting  hydraulic  piston  and 
cylinder  assemblies  produce  a  turning  couple  on 
the  power  tong  3. 

At  the  end  of  a  coupling/uncoupling  operation 
the  pressure  at  ports  102,  103  is  allowed  to  equal- 
ize  and  further  passage  of  hydraulic  fluid  through 
the  ports  102,  103  is  prevented  by  closing  valves 
(not  shown).  The  double  acting  hydraulic  piston 
and  cylinder  assemblies  are  then  in  their  normal 
position  as  shown  in  Figure  3  in  which  the  hydrau- 
lic  section  100  is  effectively  locked  solid  and  the 
mechanical  sections  101  of  each  assembly  allows 
the  power  tong  3  to  float  in  a  generally  horizontal 
plane. 

A  load  cell  114  is  incorporated  in  each  assem- 
bly  114  adjacent  end  fitting  107  to  check  that  the 
assemblies  are  in  balance  during  a  cou- 
pling/uncoupling  operation. 

Claims 

1.  A  power  tong  for  releasing  tight  joints,  which 
power  tong  comprises  a  housing  (19)  and  a 
rotary  (20)  rotatably  mounted  therein,  char- 
acterized  in  that  said  power  tong  (3)  further 
comprises  means  (26,  27)  to  inhibit  relative 
rotation  between  said  rotary  (20)  and  said 
housing  (19)  and  means  (8,  9;  14,  15;  8',  9')  to 
pivot  said  housing  (19). 

2.  A  power  tong  as  claimed  in  Claim  1  ,  character- 
ized  in  that  said  means  comprises  a  bolt  (26, 
27). 

3.  A  power  tong  as  claimed  in  Claim  2,  character- 
ized  in  that  said  means  comprises  at  least  two 
bolts  (26,  27). 

4.  A  power  tong  as  claimed  in  Claim  2  or  3, 
wherein  at  least  part  of  the  circumference  of 
said  rotary  (20)  is  provided  with  teeth  (28)  and 
said  bolts  (26,  27)  can  be  advanced  between 
said  teeth  (28). 

5.  A  power  tong  as  claimed  in  Claim  2,  3  or  4, 
wherein  said  bolt  can  be  lowered  through 
aligned  openings  in  said  housing  (19)  and  in 
said  rotary  (20). 

6.  A  power  tong  as  claimed  in  any  preceding 
Claim,  wherein  said  means  for  pivoting  said 
housing  (19)  comprises  a  pair  of  piston  and 
cylinders  (8,  9;  14,  15;  8',  9')  connected  to 
opposite  sides  of  said  housing  (19). 

7.  A  power  tong  as  claimed  in  Claim  6,  wherein 
said  piston  and  cylinders  (8,  19;  14,  15;  8',  9') 
are  double  acting  piston  and  cylinders. 

5  8.  A  power  tong  as  claimed  in  Claim  7,  wherein 
said  double  acting  piston  and  cylinders  (8',  9') 
comprise  an  hydraulic  section  (100)  and  a  me- 
chanical-section  (101),  and  wherein  said  hy- 
draulic  section  comprises  a  piston  (8')  con- 

io  nected  to  an  end  fitting  (111)  and  disposed  in 
a  cylinder  (9')  between  two  ports  (102,  103)  for 
permitting  hydraulic  fluid  to  flow  to  and  from 
said  cylinder  (9'),  and  wherein  said  mechanical 
section  (101)  comprises  a  piston  (105)  dis- 

15  posed  in  said  cylinder  (9')  and  connected  to  an 
opposite  end  fitting  (107),  said  mechanical  sec- 
tion  (101)  being  separated  from  said  hydraulic 
section  (100)  by  a  wall  (109). 

20  9.  A  power  tong  as  claimed  in  Claim  8,  including 
cup  springs  (104,  104')  disposed  to  either  side 
of  said  piston  (105)  in  said  mechanical  section 
(101). 

25  10.  A  power  tong  as  claimed  in  any  preceding 
Claim,  wherein  said  means  (8,  9;  14,  15;  8',  9') 
to  pivot  said  housing  (19)  is  provided  with  a 
load  cell  (114). 

30  11.  A  bucking  unit,  characterized  in  that  it  com- 
prises  a  back-up  tong  and  a  power  tong  as 
claimed  in  any  preceding  Claim. 

Patentanspruche 
35 

1.  Kraftzange  zum  Losen  dichter  Verbindungen, 
die  ein  Gehause  (19)  und  ein  darin  montiertes 
Drehteil  (20)  enthalt,  dadurch  gekennzeichnet, 
daf3  die  Kraftzange  (3)  ferner  Mittel  (26,  27) 

40  zum  Verhindern  einer  relativen  Drehung  zwi- 
schen  dem  Drehteil  (20)  und  dem  Gehause 
(19)  und  Mittel  (8,  9;  14,  15;  8',  9')  zum  Drehen 
des  Gehauses  enthalt. 

45  2.  Kraftzange  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dal3  die  Mittel  einen  Bolzen  (26,  27) 
enthalten. 

3.  Kraftzange  nach  Anspruch  2,  dadurch  gekenn- 
50  zeichnet,  dal3  die  Mittel  wenigstens  zwei  Bol- 

zen  (26,  27)  enthalten. 

4.  Kraftzange  nach  Anspruch  2  oder  3,  dadurch 
gekennzeichnet,  dal3  wenigstens  ein  Teil  des 

55  Umfangs  des  Drehteils  (20)  mit  Zahnen  (28) 
versehen  ist  und  die  Bolzen  (26,  27)  zwischen 
den  Zahnen  (28)  vorwarts  gebracht  werden 
konnen. 

4 
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5.  Kraftzange  nach  Anspruch  2,  3  oder  4,  da- 
durch  gekennzeichnet,  dal3  die  Bolzen  durch 
miteinander  fluchtende  Offnungen  des  Gehau- 
ses  (19)  und  des  Drehteils  (20)  eingefugt  wer- 
den  konnen. 

6.  Kraftzange  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dal3  als 
Mittel  zum  Drehen  des  Gehauses  (19)  ein  Kol- 
benpaar  und  Zylinder  (8,  9;  14,  15;  8',  9') 
vorgesehen  und  mit  gegenuberliegenden  Sei- 
ten  des  Gehauses  (19)  verbunden  sind. 

7.  Kraftzange  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  dal3  die  Kolben  und  Zylinder  (8,  9; 
14,  15;  8',  9')  doppeltwirkend  sind. 

8.  Kraftzange  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  dal3  die  doppeltwirkenden  Kolben 
und  Zylinder  (8',  9')  einen  hydraulischen  Teil 
(100)  und  einen  mechanischen  Teil  (101)  ent- 
halten,  dessen  hydraulischer  Teil  einen  Kolben 
(8')  aufweist,  der  mit  einem  AnschluBstuck 
(111)  verbunden  und  in  dem  Zylinder  (9')  zwi- 
schen  zwei  Offnungen  (102,  103)  fur  den  Ein- 
und  Austritt  der  Hydraulikflussigkeit  angeord- 
net  ist  und  dessen  mechanischer  Teil  (101) 
einen  Kolben  (105)  aufweist,  der  in  dem  Zylin- 
der  (9')  angeordnet  und  mit  einem  gegenuber- 
liegenden  AnschluBstuck  (107)  verbunden  ist, 
und  dal3  der  mechanische  Teil  (101)  von  dem 
hydraulischen  Teil  (100)  durch  eine  Wand 
(109)  getrennt  ist. 

9.  Kraftzange  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  dal3  Tellerfedern  (104,  104')  vorgese- 
hen  sind,  die  zu  beiden  Seiten  des  Kolbens  in 
dem  mechanischen  Teil  (101)  angeordnet  sind. 

10.  Kraftzange  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dal3  die 
Mittel  (8,  9;  14,  15;  8',  9')  zum  Drehen  des 
Gehauses  mit  einer  KraftmeBdose  (114)  verse- 
hen  sind. 

11.  Kompensationseinheit,  dadurch  gekennzeich- 
net,  dal3  sie  eine  Konterzange  und  eine  Kraft- 
zange  nach  einem  der  vorhergehenden  An- 
spruche  enthalt. 

Revendicatlons 

1.  Pince  mecanique  destinee  a  separer  des  joints 
serres  ,  pince  mecanique  qui  comprend  une 
enceinte  (19)  et,  monte  a  I'interieur,  un  dispo- 
sitif  rotatif  20  ,  libre  en  rotation,  caracterisee  en 
ce  que  ladite  pince  mecanique  (3)  comprend 
de  plus  des  moyens  (26,  27)  pour  empecher 

une  rotation  relative  entre  ledit  dispositif  rotatif 
(20)  et  ladite  enceinte  (19)  et  des  moyens  (8,9; 
14,15;  8',9')  pour  faire  pivoter  ladite  enceinte 
(19). 

5 
2.  Pince  mecanique  selon  la  revendication  1  ca- 

racterisee  en  ce  que  lesdits  moyens  compren- 
nent  un  boulon  (26,27). 

io  3.  Pince  mecanique  selon  la  revendication  2,  ca- 
racterisee  en  ce  que  lesdits  moyens  compren- 
nent  au  moins  deux  boulons  (26,27). 

4.  Pince  mecanique  selon  la  revendication  2  ou 
is  3,  dans  laquelle  au  moins  une  partie  de  la 

circonference  dudit  dispositif  rotatif  (20)  est 
prevue  avec  des  dents  (28)  et  lesdits  boulons 
(26,27)  peuvent  etre  avances  entre  lesdites 
dents  (28). 

20 
5.  Pince  mecanique  selon  la  revendication  2,  3 

ou  4,  dans  laquelle  ledit  boulon  peut  etre 
abaisse  a  travers  des  ouvertures  alignees  dans 
ladite  enceinte  (19)  et  dans  ledit  dispositif  rota- 

25  tif  (20). 

6.  Pince  mecanique  selon  I'une  quelconque  des 
revendications  precedentes  ,  dans  laquelle  les- 
dits  moyens  pouvant  faire  pivoter  ladite  en- 

30  ceinte  (19),  comprennent  une  paire  de  pistons 
et  des  cylindres  (8,9  ;  14,15;  8',9')  connectes 
aux  cotes  opposes  de  ladite  enceinte  (19). 

7.  Pince  mecanique  selon  la  revendication  6, 
35  dans  laquelle  lesdits  pistons  et  cylindres  (8,9; 

14,15;  8',9')  sont  des  pistons  et  des  cylindres 
a  double  action. 

8.  Pince  mecanique  selon  la  revendication  7, 
40  dans  laquelle  lesdits  pistons  et  cylindres  a 

double  action  (8',9')  comprennent  une  section 
hydraulique  (100)  et  une  section  mecanique 
(101)  et  dans  laquelle  ladite  section  hydrauli- 
que  comprend  un  piston  (8')  connecte  a  un 

45  raccord  d'extremite  (111)  et  dispose  dans  un 
cylindre  (9')  entre  deux  orifices  (102,103)  pour 
permettre  a  un  fluide  hydraulique  de  circuler 
vers  ledit  et  a  partir  dudit  cylindre  (9')  et  dans 
laquelle  ladite  section  mecanique  (101)  com- 

50  prend  un  piston  (105)  dispose  dans  ledit  cylin- 
dre  (9')  et  connecte  a  un  raccord  d'extremite 
opposee  (107),  ladite  section  mecanique  (101) 
etant  separee  de  ladite  section  hydraulique 
(100)  par  une  paroi  (109). 

55 
9.  Pince  mecanique  selon  la  revendication  8  , 

comprenant  des  ressorts  a  disque  (104,  104') 
disposes  sur  I'un  ou  I'autre  cote  dudit  piston 

5 
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(105)  dans  ladite  section  mecanique  (101). 

10.  Pince  mecanique  selon  I'une  quelconque  des 
revendications  precedentes,  dans  laquelle  les- 
dits  moyens  (8,9  ;  14,  15;  8',9')  pour  faire  5 
pivoter  ladite  enceinte  (19)  sont  prevus  avec 
une  bolte  dynamometrique  (114). 

11.  Unite  de  triage  ,  caracterisee  en  ce  qu'elle 
comprend  une  pince  de  retenue  et  une  pince  10 
mecanique  selon  I'une  quelconque  des  reven- 
dications  precedentes. 
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